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 FSEM 133: FIRE 
Fall, 2018 
 
Instructor: Joe Levy (Office: Ho 336, Lab: Ho 345, x7834, jlevy@colgate.edu). 
 
Class Time and Place: TR, 2:45 to 4:00 pm. Ho 239 
 
Office Hours: M: 10:20 am to 12:20 pm; Th: 9 am to 11 am, or by appointment. Call or email! 
 
Fire is the quintessential human technology. It is also a potent symbol whose meaning has 
become central to our national and community discourse. Fire is the at the root of countless traditions, 
myths, and foodways, and through controlled combustion of fossil fuels, fire has grown to be the 
central process at the heart of modern industrial and agricultural systems. The deliberate release of 
energy through different forms of combustion has changed the course of human social- and 
potentially, biological evolution. But where does the energy in combustion come from? How do 
humans harness that energy to do work? And how do storytelling and cultural perceptions of fire 
influence the choices individuals and societies make about what resources to burn, where to burn 
them, and what to do with the waste products?  
  
 The goal of this course is to address four fundamental fire questions, 1) What do we burn? 2) 
Why do we burn it? 3) What are the consequences? 4) And who decides? Readings and discussion 
focus on the historical, cultural, and anthropological roles that fire, heating, and combustion have 
played in human societies. These will help provide the motivation for the empirical in-class laboratory 
projects and field trips that make up the key assignments in the course. Together, we’ll explore the 
physical, chemical, and geological processes and impacts of combustion.  
 
As an outcome of this course, you will learn to evaluate the scientific rationale for changing 
uses of fuels and energy sources over time. By understanding changing perceptions and understanding 
of fire, you will build empathy with past scientific and technological systems, while becoming more 
aware of the choices and opportunities facing societies aspiring to enter a post-combustion era.  
 
Course Outcomes. By the end of this course, you will be able to: 
 
• bring appropriate empirical and/or quantitative methods to bear on problems—starting with 
observation-making, and progressing through guided data collection and analysis to compare values 
measured across large scales—from the mind-bogglingly-big to the microscopic.  
 
• undertake informed readings and analyses of scientific and popular texts; 
 
• incorporate scientific and mathematical information in effective written and/or oral presentations 
that are appropriate for general audiences through engagement with infographic production; 
 
• critically reflect on the application of scientific methods and findings to societal issues or to questions 
posed by fields of inquiry outside the natural sciences and mathematics through understanding of 
where the physical and chemical power of fire comes from and how this energetic reaction shapes 
social applications of fire across a range of settings. 
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Notable Assignments (What you will do to achieve these outcomes):  
 
In Class Activities and Mini-Labs. A major component of this course in class activities and 
mini-labs. The best way to learn is by doing, and we’re going to learn to make a bunch of different 
kinds of measurements. Scientific techniques can take years to master, and the goal is not to become 
expert pyrotechnicians in three months. Success at in class activities comes from taking each challenge 
seriously, grappling with how and why we’re doing what we’re doing, reflecting on how the 
measurement could be made better, and thinking critically about what the measurement means.  
 
Out-of-Class Activities and Trips. One great feature of an FSEM is getting a chance to explore 
your environment here at Colgate. We might be in the countryside, but there’s tons to see and do. 
We’ll be going on two in-class field trips and three out of class field trips. The important dates for 
these out of class field trips are: 
 
FRIDAY, AUGUST 29, 8:00-9:00 pm. We’ll kick off the course with a camp fire at the 
hearth located on the old golf course (details in class). This trip will focus on fire myths and will set 
up the myth-making assignment.  
 
SUNDAY, SEPTEMBER 30, 1-3 pm. We’ll be working a lab at the Bonney Hill Trap Range 
(did you know that Colgate has a skeet range? Most folks don’t) exploring the energy release from the 
combustion of gunpowder.  
 
SUNDAY, OCTOBER 27, 8 am to 6 pm. We’ll be visiting the Lackawanna Coal Mine and 
Anthracite Heritage Museum to explore a working coal mine and the history of coal mining in 
Appalachia (did you know that we’re in the northern end of the Appalachians here in central NY?) 
 
Daily reading reflections. Each day, we’ll start class with a reflection on the reading assignment. 
This will prime us for discussion or the in-class activity. These will take different forms—a quiz of key 
concepts from the reading, an orders-of-magnitude estimation challenge, or a synthesis of what we’ve 
been working on for the past several weeks. The most successful students prepare for class by reading 
critically and in depth (What is this reading about? What methods are used? What evidence is most 
compelling? What evidence is absent? How does this connect to readings we’ve done earlier in the 
term?) and by self-quizzing on those questions.  
 
 Myth-Making. Early in the term, we’ll practice making effective observations, but will not work 
all the way through the scientific processes of turning those observations into a hypothesis and then 
testing it. First, we’ll observe fire in the field, and you’ll then have the weekend to devise a short mythic 
story to explain a key observation about the fire. We’ll share the myths in class and see if your 
classmates can connect fiction to fact.  
  
4x4 Essay. At the close of your first month here at Colgate, you’ll be asked to reflect on your 
experience so far: what was the best part and what was the hardest part of last 4 weeks? What are your 
goals for the rest of this semester—what about for this year? Do you have big-picture goals for the 
next four years? Three years and seven months from now, I’ll make sure you get these short papers 
back so you can see how you’ve transformed into someone new! 
 
 Musical Critique. From “Ring of Fire” to “Disco Inferno,” there’s a lot of music out there 
that features fire in the title or lyrics. Once we’ve gotten a grip on the chemistry and physics of fire, 
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you’ll have an opportunity to lay out your case as to whether your favorite fire-related song captures 
the underlying science of the reaction, or how you’d have to re-write the lyrics to improve it! 
 
 Term Research Project. In the second half of the course, you’ll be exploring whether we’ll ever 
reach a post-fire society. You will pick one combustion-related process that has, does, or will directly 
affect human civilization. You’ll describe the process from a scientific point of view—what goes into 
the process or reaction? What are the products? How much energy does it take? What is its goal? Then 
describe the outcomes of that process—are there unintended consequences? What are they? By -
products? Are there hazards or costs associated with them? Finally, you’ll present scientific solutions 
(or proposed solutions if no known alternatives exist). What are the benefits and costs associated with 
these alternatives? What data are needed to move this process or end goal out of the age of 
combustion?  
 
We’ll break this task down into many parts, from selection of a topic, to detailed readings, to 
synthesizing your results in a clear infographic and companion article. Here’s just a few ideas to get 
you started—feel free to add an idea that speaks to you: Land clearing, Cooking with 
gas/wood/charcoal, Automotive gasoline internal combustion engines, Jet engines, Diesel engines, 
Home heating with oil/gas/wood/biomass, Electricity generation with coal/gas/oil/trash/biomass, 
Aluminum smelting, Iron production, Some aspect of the disposable economy (water bottles, plastic 
junk, etc.), Sugar production, Birthday or religious holiday candles…. 
 
Grading: Your course grade will consist of the following components. All course activities must be 
engaged with to complete the course.  
 
Daily Reflections:    10% 
In-class & Out-of-class activities/mini-labs: 25% 
Participation & engagement:   10% 
Writing exercises:    20% 
Research project:    25% 
Midterm exam:     5% 
Final exam:     5% 
 
 The key to doing well in this course, and all your classes at Colgate, is to do high quality work. 
What does that mean? The key meta-skill I hope you’ll develop in this course is to learn to figure out 
what the norms, conventions, and modes of thought in different disciplines are, and then to tailor 
your writing and analysis to meet those expectations. High quality work might look different in a 
chemistry course or a French language course, but it will always share a few key ingredients: 
 
1) The bare bones: work will be complete, on time, and clearly presented with few typos or errors. 
To achieve this, plan before you write, revise after you write, and proofread before you submit.  
2) Work will be thoughtful, not just regurgitating results, but reflecting on their meaning 
3) Work will be engaging—I won’t ask you to do a task that I don’t think could be awesome  
4) You will express new ideas and connections. Great work connects things we’ve talked about 
in class and shows me that you’ve drawn conclusions that tie different concepts together.  
 
Gathering Kindling: Looking for some extra credit? Your first year is a time to get to know campus 
and explore all of the fun and interesting things happening on and around campus. For some bonus 
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points, email me a selfie of you and/or your classmates completing any of the following challenges 
along with a couple of sentences description of what you learned and why kinds of ideas it sparked.  
 
Challenges: Attend a department or divisional seminar (not just for the cookies), hike or bike the 
Colgate trails, engage in village life (farmer’s market, volunteer at a town function or service, participate 
in a community celebration), visit a professor’s office hours (other than mine), try something totally 
and completely new, visit the Writing and Speaking Center for input on a paper, visit a neighboring 
town or village, do something nice for a member of the Colgate support staff (make a birthday card 
for your floor’s custodian, or share some cookies with your favorite administrative assistant).  
 
Events related to the Summer Reading: The Refugees 
 
• September 6th, 4.15pm, Love Aud. The Refugees: A Panel Discussion on War and Forced 
Migration. Profs. Sally Bonet, Ellen Percy Kraly, Navine Murshid, Andy Rotter, and Chandra Russo 
 
• September 7th, 5:00pm, Golden Aud. Exodus: The journey continues (2018, 120min) 
 
• September 13th, 7.00pm, Chapel. Reading by Viet Thanh Nguyen 
There will likely be an event on the quad preceding the reading. Details TBD. 
 
• September 18th, 7:00pm, Golden Aud. Far from Vietnam (1968, 120min) 
 
Schedule of the Course 
(Readings will be available for download via Moodle) 
 
Week Day Date Topics/Activities Read for Today Out Due 
1 W 
29-
Aug 4 Questions about fire.     
1 F 
31-
Aug 
Calendars, Data Bootcamp. Campfire 
night 
Guesstimation (1-18), 
Stanovich Myth-writing  
2 T 
4-
Sep Powers of 10, Time, Rate, Amount 
Demon-Haunted World 
(27-42), Scientific 
Endeavor 1-19  
Myth-
writing 
2 R 
6-
Sep Candle observations lab  Candle lab 
Data 
Boot 
camp 
3 T 
11-
Sep Phlogiston experiments 
Generatione et 
Corruptione, Beck   
3 R 
13-
Sep Modern views of fire 
Energy science, Energy 
for Future Presdidents, 
Caveman Chemistry  
Candle 
lab 
4 T 
18-
Sep Calorimetry lab / Modern views 
Cal lab manual, Smil 
Energy and Civilization 
(1-20) Cal Lab  
4 R 
20-
Sep Calorimetry lab    
5 T 
25-
Sep Calorimetry lab   
Musical 
Critique  
5 R 
27-
Sep Library Liaison visit Home Fires (1-29)   
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6 Su 
30-
Sep Trap Lab--Rescheduled    
6 T 
2-
Oct 
Musical critique review. Academic 
honesty. Undoing the work of 
photosynthesis. SciAmerican Fire  
Cal Lab, 
MC draft  
6 R 
4-
Oct Mid-term   MC final 
7 T 
9-
Oct Fall Break    
7 R 
11-
Oct 
Intro to Colgate carbon. What else do 
we burn? Trap range trip: 6 pm IPCC Focus essay  
8 T 
16-
Oct 
Undoing the work of photosynthesis, 
greenhouse effect  CHH 1   
8 R 
18-
Oct Heating plant tour CHH2 
Annotated 
Bib 1 
Focus 
Essay 
9 T 
23-
Oct Coal I CHH3   
9 R 
25-
Oct Coal and Consequences CHH4  
Anno 
Bib1 
10 Su 
28-
Oct Lackawanna Trip    
10 T 
30-
Oct Oil CHH5 AnnoBib2  
10 R 
1-
Nov Registration Overview, Oil intro 
Cars, Spills, 
Independence   
11 M 
5-
Nov Guy Fawkes Night! Optional Trip Yurt, Fire, Fun 
11 T 
6-
Nov Registration Advising 
Thinking Student’s 
Guide 
Concept 
Map 
AnnoBib
2 
11 R 
8-
Nov Registration Advising 
Thinking Student’s 
Guide   
12 T 
13-
Nov Oil2/Fracking NPR1&2  
Concept 
Map 
12 R 
15-
Nov Intro to InDesign (DLMC) Tufte Infographic  
13 T 
20-
Nov TK    
13 R 
22-
Nov TK    
14 T 
27-
Nov Losing Earth 
LE, and Intercept 
response   
14 R 
29-
Nov Drawdown: Renewables Flavin & Dunn Final IG IG Draft 
15 T 
4-
Dec Drawdown: Nuclear Project Drawdown   
15 R 
6-
Dec Drawdown: Behavior?  Project Drawdown   
16  
11-
Dec AGU: Live talks 4x4 Essay reflections IG Update  
16  
13-
Dec AGU: Live talks   Final IG 
17  
21-
Dec Final Exam    
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Accommodations. If you feel you may need an accommodation based on the impact of a 
disability, please contact me privately to discuss your specific needs. The deadline for arranging 
accommodations for daily reflections is Friday, Aug. 31, at 5 pm. Please contact Lynn Waldman, 
Director of Academic Support and Disability Services at 315-228-7375 in the Center for Learning, 
Teaching and Research who reviews documentation to determine and help coordinate reasonable and 
appropriate accommodations for students with disabilities. 
 
NASC Liaison Group. NASC liaisons are a group of natural science and mathematics faculty 
members dedicated to providing science-interested students from underrepresented groups with 
mentorship, motivation, and individualized support as they navigate their paths in the sciences at 
Colgate. A NASC liaison may meet one-on-one with a student to give another perspective on their 
academic plan; give tips on effective studying; or introduce a student to upper-class peers, alumni, or 
other faculty members that might be able to help them. The roles of NASC liaisons will depend on 
students' needs, and we encourage students to reach out for mentorship and moral support. 
 
Academic Honesty. Science depends on the free exchange of accurate ideas, but it also 
requires honesty, good record-keeping, and diligence. We will collaboratively discuss labs and readings, 
and will work through difficult tasks together in class. You’re encouraged to bounce ideas off of each 
other while decoding readings or working on your project. But the written materials that you hand in 
(lab reports, reading assignments, quizzes) need to be your own work in your own words. I expect 
you to comply with Colgate’s Academic Honor Code. If you ever have questions about how to 
approach course content with integrity, ask before you take any actions that could impact your 
academic career.  
 
 Illness. Absences for illness will be excused and accommodated on a case-by-case basis. 
Keeping your classmates and colleagues healthy by not coming to class when you’re sick is a courteous 
way to be part of the Colgate community. Please send me an email the night before class or the 
morning of, rather than after class, if possible. Schedule an appointment with the Health Center to get 
a flu shot if you can.  
 
 Technology policy and note-taking. For all students who are able to take notes by hand, 
you will find that this is the most effective way of processing and internalizing course material. Many 
concepts you’ll encounter at Colgate need to be puzzled out and are visually or graphically presented. 
The more that you can draw, sketch, and make schematics in your notes, the better. If you have a 
digital solution that lets you do this effectively—great! But remember, hard drives fail and batteries 
discharge. I expect everyone to have hard-copies of field notes from labs, sketches, and diagrams that 
will be part of your lab reports. Applying the same skills in class will help you connect what we see 
and do in the field to what you do and learn in the classroom.  
 
The Writing and Speaking Center. Regardless of ability, all writers and public speakers can 
benefit from constructive feedback on their essays or presentations. At the Writing and Speaking 
Center, a free service for all students, peer writing consultants can help you with a draft's focus, 
organization, grammar, style, and citations, among other aspects. If you’re preparing a speech or oral 
presentation, peer speaking consultants can help you organize your content or practice your delivery 
to an audience. All meetings are private, and you may visit at any stage of your process, from clarifying 
your initial ideas to reviewing a final draft or practicing a presentation. See 
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http://www.colgate.edu/writingcenter for more information or to reserve an appointment. The 
center is located in 208 Lathrop Hall. Phone: (315) 228-6085.  
